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and alfo to place the leaver exadly In the center. By
which means there has been no alteration required

fince they were firft fixed j and the engine continnes

to work as even„ and true as it is poffible.

I have applied wheels for reducing fridlion to iome
other engines with great advantage, which I ftiall

take the liberty of laying before the Royal Society

fome other time% and feaflhavetrefpaffedtoomuch.

on their patience already by this long detail.

»

XXIX. the Difference of Longitude between

the Royal Obfervatories of Greenwich and

Paris, determined by the Obfervatiom <f

the rranfits of Mercury irnr the Sun in the

Tears 1723, 1736, 1743, and iJSZ • ^y
James Short, M. J, F, R. S.

Read June*. TT Will, no doubt, appear furprizing,

'763-
j^ that I fhould attempt to determine the

difference of longitude between two of the moft ce-

lebrated obfervatories in Europe j and in which fome

of the greateft aftronomers, that ever lived, have,

for above eighty years, been conftantly obferving

the motions of the heavenly bodies : yet it is moft

certain, that, to this day, we are ignorant of the faid

difference of longitude: the English aftronomers

reckoning it to be= 9' 20", and the French fet-

ting it down at 9' 10'', which, they tell us, was

found
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found by M. Caflini, by obfervations of the eclipfes

of Jupiter's firft fatellite made by him, whilft in Lon-
don in the year 1698 : we are no where told, that

I know of, by what obfervations the Englifh aftro-

nomets have fixed this difference at g^ ao''^

In the Memoirs of the Royal Academy of Sciences

at Paris, for the year 1734, there is an account given

of thirty-three correfponding obfervations of the

eclipfes of the firft fatellite of Jupiter, made at

Greenwich and Paris, from the year 1677, to the

year 1701 : The mean of thefe thirty-three obfer-

vations gives the difference of longitude between Pa-
ris and Greenwich =: 9^ 29^^

I had lately the honor to deliver to this Society, a

paper concerning the parallax of the Sun, determin-
ed by the obfervations of the late tranfit of Venus :

In that paper I took notice that obfervations of the

tranfits of Venus and Mercury over the Sun, have al-

ways been looked upon by aftronomers, as very pro-

per for determining the differences of longitudes be-
tween the places where fuch obfervations have been
made. I have calculated, and it may be demonftrat-
ed, that^ if we compare the obfervations of the late

tranfit of Venus made at Greenwich, and by M. de
la Lande at Paris, and fuppofe that the difference of
longitude between thefe two places is =:9'' 25'' , it

will follow that the Sun and Venus are at an infinite

diftance, which is abfurd. Again, if we fuppofe the
difference to be greater, it will follow, that the Sun
and Venus are more than infinitely diftant, which is

likewife abfurd. We are therefore certain, if thefe
obfervations are to be depended on, that the differ-

ence of longitude between Greenwich and Paris is

lefs
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lefs than 9' 25'^ If we compare the obfervations

made at Savile-houfe with the fame obfervation by
M, de la Lande at Paris, and reafoa in the fame

manner, we (hall find that the difference of longi-

tude between Greenwich and Paris mufl be lefs than

9''33^^ Thus far, therefore, a limit, oneway, is

fixed for the difference of longitude between thefe

two places.

The late tranfit of Venus was the only one which
had ever been obferved at Greenwich and Paris, and
by comparing the obfervation at Greenwich, with

that made by M. de la Lande at Paris, the difference

of longitude comes out =: 9^ 8^^ and if we compare

the obfervations at Savile-houfe (30'''' of time weft of

Greenwich) with that of M. de la Lande % the faid

difference of longitude comes out =19^ ^6^^ Since,

therefore, we have only this one tranfit of Venus,

by which we can determine this difference of lon^

gitude, we muft have rccourfe to the tranfits of Mer-
cury, of which there have been four fince the year

1723, obferved at London, at Greenwich and at

* M. de la Lande faw the internal contaft of Ve- ^ ' ''

nus with the Sun's limb —— at 8 28 25
PereClouet *-— ——at 8 2^8 26

M. MefEer »—

-

——- at 8 28 27
M. Ferner —

—

— at 8 28 29
M. de la Caille * —— at 8 28 374-

M. Maraldi at 8 28 42
Since, therefore, the obfervations of meffieurs Maraldi andde

la Caille differ fo much from the obfervations of the firft four

gentlemen (who agree very nearly together) it is plain that they

ought to be rejeded ; and indeed M. de la Caille fays, in a letter

to Dr. Bevis, that the telefcope he obferved with was a bad

ojie, and confequently his obfervation not to be depended on

:

M. de la Lande fays the fame in a letter to Mr. Mafkelyne, read

at the Royal Society.

Paris,
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Paris- I have, therefore, extraded from the Philo-

fophical Tranfaftions^ and the Memoirs of the Roy-
al Academy at Paris, the feveral obfervations of the

four tranfits of Mercury over the Sun in the years

1723, 1736^ I743> and 17I3.
The obfervations in the year 1723, were made by

Dr. Halley at Greenwich, by Dr. Bradley at Wan-
fted, and by Mr. George Graham at London, by
meffieurs Caffini, Maraldi, ind De L'ifle at Paris*

Thofe in the year 1736. were made by Df. Bevis at

Greenwich, and by meffieurs Caffini and Maraldi at

Paris. Thofe in the year 1743, were made by met
iieurs CalUni, Maraldi, Le Monnier and de la Caille

at Paris, and by Dr. Bevk and myfelf at Mr. Gra-

ham's hcnife in Fleet^ftreet, London. Thofe in the

year 1753 were made by meffieurs Caffini, Bouguer,

de L'ifle, Merville, Libour, le Gentil, and de la

Lande at Paris, and by Dr. Bevis and myfelf in Sur-

ry-ftreet, London.
By means of thefe obfervations, I have got no lefs

than 61 determinations of the difference of longitude

between the royal obfervatories of GreenwiJ and
Paris, and having correded them by parallax, they

are as follows.

Vou LIIL 2 1723 By
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1723.
By the internal contad at ingrefs obferved by Dr.

Halley.

M. Caffini -— =
/ //

9 23
de L'iile ——. =9 14

— =9 23

de L'ille

Maraldi

Dr. Bradley.

de Lifle —~ = 9 la

Caflini —*— r= 9 21

Maraldi ..—-. __. := 9 21

de Lille —— -— = 9 12

Mr. Graham,
de Lifle —.— .

..
. = 8 56

Caffini ———. "
\

- = 9 5
Maraldi —— ..—. =9 5
deL'ifle , r= 8 56

I
12 no 22 9 12

1736*
By the external coiita€l at egrefs obferved by Dr.

Xj^CVIS. a Ia

M. Maraldi •—— -— = 9 37
Caffini, jun. ,—— rr: 9 44
Caffini, fen. —-» «——. = 9 14

/ //

3! 28 35|9 31

1743. By
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1743-
By the internal contaft at cgrefs obferved by Dr.

Bevis.
I ^^

M. de la Caille = 9 4, 5
Maraldi .. —— = 9 18, 5
Le Monnicr ——. —— =: 8 53, 5
Caffini, fen. =: 9 33, 5
Caffinijjun. —— = 9 27, 5

5 46 i7> 5
/ //

9 ^5> 5

I743-
By the external contaft at egrefs obferved by Dr*

Bevis.
^ ^^

M. de la Caille —— =: 9 16, 5
Maraldi -——- ~— = 9 36, 5
LeMonnier— r=i 9 213, 5
Caffini, fen. —— —— =: 9 20, 5
Caffini, jun. —. —— = 9 42, 5

sU? ^9i 5(9 27, 9

^74S-
By the internal contad at egrefs obferved by my

M. de la Caille —._ = 8 57, 5
Maraldi— ' ' =: 9 11, 5
Le Monnier — «— = 8 46, 5
Caffini, fen.— —— = 9 26, 5
Caffini, jun.

'

—— =: 9 20, 5

5I 45 4^1 519 «'> 5

Z 2 2743. By
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1743*
By the external contaft at egrefs obferved by my

felf.
,

M. delaCaille = 9 18, 5
Maraldi > = 9 38, 5
Le Monnier '

"
. =r 9 25, 5

Caflini, fen. —— = 9 22, 5
Caflini, jun. ' = 9 44, 5

5I47 29> 519 ^'91 9

1753-
By the internal contaft at egrefs obferved by Dt*.

Bevis.
, ^

M. CafSni n- '' =n 9 25, 5
Bouguer— i

. = 9 6, 5
dcL'ifle = 9 1^^ ^
Merville

«

=9 ^f 5
Libour

'
. =9 ^> 5

Le Gentil '

n n
^

' = 9 9, 5
de la Lande —— «—

.

=: 9 3, 5

b
//

7163 52* 519 7* s

*753»
By the ext^iial contad at egrefs d&ferved by Dr;.

Bevis. ^ ,^

M. Caflini ——— —: 9 20, 5
Bouguer = 8 ^jt 5
de Lifle =9 7, 5
Merville =r 9 19, 5
Libour « n .

.

1 . 1 = 9 30, 5
Le Gentil .

.

1
. . = 9 26, 5

delaLande MMMMm— = 9 25, 5
I- 1/ //

7'^5 i3> 5l» '9



['65]

1753*
By die internal contact at egrefs obferved by my
Mi

^

M. Caflini • H- =: 9 loj 5
Bouguer

.

.

i.iii.i. sr: 8 59,> 5
de L^fle —: 8 58, 5
Merville =: 8 54, 5
Libour ——. ,. = 8 53, 5
Le Gentil —— != g 2, 5
de la Lande ——. == 8 56, 5

By the external eontaa at egre& obierved by my

M. Caifiiii ' sr 9 22, f
Bouguer I ! = 8 53, 5
de Li'iile " 1 m'

« tm sss 9 3» S
Merville -— ' ,, =-s 9 15, 5
Libour .

•

'
'

' = 9 26^ 5
Le Gentii ---——----—. =r 9 22, j^

de la LaiKle •-«— -««— =: 9 21, ^

7I6445. 519 ^5t f

The mean of tbe above 10 means is - = 9 10, 7
The mean of the above 63 refults ofj;

the difference of lonritude between f 35 I

C

Greenwich and Pans is J

The
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The mean of 43 refults which difFerl
^ ^^

not more than 15'' from the mean > = 9 16

of the whole is —. t J

The mean of 1 9 refults which difFerl

lefs than 15^^, and more than 8^'f ±=: 9 14, 2

from the mean of the whole, is —J
The mean of 24 refults which difFerl

lefs than B^^ from the mean of the? =r= 17, c

whole is ^-,..-.

—

-J
^

The mean of the abop^ s meansts ^-p^-*.= 9 1 5, 8

And even die mean of thofe 20 refults which dif-

fer more than 15'' from the mean of the whole,

and which are rejeded, gives the faid difference

= 9' iz^%f which difFering only 3^^4 from the 43
refults, iaa proof of the great accuracy la the deter-

mination of the differences of longitudes by obferva-

tions of the tranfit of Mercury over the Sun.
Let us now exaniine the limit of•the errors in thefe

10 feveral fete of determinations^ and we fhall find

that the limit^f thejerrorsin^ year

1723 is =5i 27 by the kteri^d eontadfc at irtgrefs#

1736 is= 50 by the external contact at egrcfs.

1743 is z= 40 * by the internal contad at egrefs.

1743 is == 26 by die external contad at egrefs.

1753 is= 25 by the internal contad at egrefs.

1753 is= 33 by the external contad at egrefs,

* If we rejcift the obfervations of M.- le Mpnnier, in which
therefeems to be fome miftake, becaufe it differs confiderably

from the reft, the limit of the error will be = 29'^, agreeing

nearly with the other limits*

From
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From hence we may fafely conclude that the dif-

ference of longitude between any two places may be

determined by one fingle obfervation of the contaA
of Mercury with the Sun's limb, made at each place,

fo that the error in the determination will not exceed
30^'' of time from the truth : whereas in the above

33 obfervations of the eclipfes of the firft fatellite of

Jupiter we find the limit between the errors to a-

mount to 3^ 44^^ of time. If we take a mean of the

faid obfervations of the firft fatellite, the difference of
longitude between Greenwich and Paris is= 9^ Z()'\

and if we rejeft thofe which differ the moft from the

reft, the mean of the remaining 25 obfervations gives

the faid difference= 9^ 40^^ and the mean of thofe

8 obfervations, which are rejeded, gives the faid dif-

ference == 8^ $i^\ both which laft determinations can
be proved to be very far from the truth by the obfer-

vations of the late tranfit of Venusj for by the faid

obfervations of Venus it appears that the difference

of longitude between Greenwich and Paris cannot
exceed 9' 33'', as I faid before; and if the faid dif-

ference is=:8''53^^ then the parallax of the Sun,
by the Savile-houfe obfervation compared with that

of M. de la Lande at Paris, would amount to 20'^

which we are fure it cannot be.

Upon the whole therefore we may cnnclude, that

the difference of longitude between the royal obfer-

vatories of Greenwich and Paris (as determined by
63 obfervations of the conta<ft of Mercury with the
Sun*s limb made at each place) is=:9'' \(>'^. This de-
termination would have been perhaps more decifive,

if I could have had recourfe to the books containing
the obfervations of the late aftronomer royal. Dr.

Bradley,
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Bradley. Obfervations ! made by one of the greateft

aftronomers, and by the beft and moft accurate ob-
fcrvcr, affifted by the beft and moft accurate inftru-

ments, which are in any obfervatory : But alas! the

public are hitherto deprived of the ufe of thefe moft
excellent obfervations*.

In a former paper which I had the honor to give

into the Royal Society, concerning the parallax of

the Sun, I therein affumed the difference of longi-

tude between Greenwich and Paris to be= 9' io"

;

and as the determination of this difference is now
more certain by the tranfits of Mercury above men-
tioned, being found == 9' 16'' ; and as this difference

of longitude will make fome fmall difference in the

refult of the faid parallax from the obfervations made
at all thofe places ^f, which are to the eaft of Green-
wich, where the late tranfit of Venus was obferved

:

I have therefore computed them again, and they are

as in the following fynoptic table.

* On Thurfday following, being the 9th of June, a motion

was made^ at the meeting of the Koyal Society^ by the Rev.

Nevil Mafkelync, F. R» S« and unanimoufly agreed to, recom-
mending it to their Council, as vifitors of the Royal Obfervatory,

to take proper meafures for obtaining and fecuring the aftrono-

mical obfervations, that have been made there in times paft, for

the benefit of the publick : It was alfo agreed on to publifh them,
when obtained, at the expence of the Society ; and for the fu-

ture, to publiQi the obfervations made at the Royal Obfervatory

annually, in the Philofophical Tranfaftions.

t Becaufe the longitudes of all thofe places were taken from

the Connotjfance des Tempsy and the Sivedijh A£fs^ in which their

differences of longitude from- Paris are marked down«

The
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The time of the internal contad of Venus with

the Sun's limb obferved at the Cape of Good Hope
compared with that at

g^^.^ p^^^j,^^

Greenwich «---~-~ 3== B, 42—— i

Shirburn-Caftle — ^ 8, 15 -2
Savile-Houfe ~= 8, ^j 3

Leskeard — = 8, 69 4
Paris—- = 8, 54 5
Bologna = 8, 54 6
Rome ——. m —*: 8, 74 ' '" 7
Drontheim = 8,33 8

Upfal - M
^ =: 8, 60 9

Stockolm '

•'

'

'= 8, 59 -—— 10
Hernofand «• =8, 78—• 11

Calmar —— = 8, 97— 12
Abo =8, 68 13
Tornea = 8, 09— 14
Cajaneburg = 8, 43 -—-- 15

By the mean of thefe 15 refults^ the Sun's \ ^
parallax on the day of the tranfit —— 1

"^
^ ^^

And if we rejeft the 2d, iith, 12th,

and 14th, which differ the moft from
[ g •

the reft, the mean of the remaining ^ "~
* ^

eleven gives the Sun's parallax .——

-

Therefore the mean horizontal parallax r
g ^

of the Sun is ~—— > j ^ ^
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